




















Table A - Time of Concentration Flow Characteristics 
Urban Overland Flow Pipe Flow Summary 

Urban (5 min minimum) 

watercourse Runoff Pipe travel Total time-of- Rainfall Basin 
distance, Du Watercourse Coefficient, Overland Flow Pipe Length, L,, Average time, DP concentration, T, Intensity, I Area, A 

Flow ID (ft) slope, s (%) C Time, T (min) (ft) velocity, V (fps) (min) (min) (in/hr) (acres) Q(cfs) 

PRE-CONSTRUCTION- STREET 

A.1 163 3.00 0.67 6.92 0 6.0 1.50 8.42 3.60 0.955 2.290 

PRE CONSTRUCTION-SITE 

B.1 197 30.00 0.35 0.73 0 0.0 0.00 S.00 4.40 0.195 0.300 

POST-CONSTRUCTION- ON-SITE 

C.1 197 30.00 0.55 4.47 0 0.0 0.00 5.00 4.40 0.152 0.367 
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EXISTING 15" CMP SD CAPACITY 

(1) Diameter (inches) ... 15. (2) Mannings n ....... .024 

(3) slope (ft/ft)....... .3200 (4) Q (cfs) .......... 19.79 

(5) depth (ft) .......... 1.25 (6) depth/Diameter ... 1.00 

Velocity (fps) ...... 16.12 Velocity Head .... 4.04 

Area (Sq. Ft.) ...... 1.23 

Critical Depth ...... 1.25 Critical Slope .. . 0.3038 

Critical Velocity ... 16.13 Froude Number.... N/A 

DATE: 12-04-2018 

TIME: 08:27:36 
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APPENDIX A : RATIONAL METHOD AND MODIFIED RATIONAL METHOD 
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Figure A-1. Intensity-Durat ion-Frequency Design Chart 
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APPENDIX A: RATIONAL METHOD AND MODIFIED RATIONAL METHOD 

Table A-1. Runoff Coefficients for Rational Method 

l I ITTiTi1 i ill lll'"ffil T.' r .. ~ :.111 - 7;, 

Ii 
]F.Trn-■ lr-::m 

Residential: 

Single Family 0.55 

Multi-Units 0.70 

Mobile Homes 0.65 

Rural (lots greater than ½ acre) 0.45 

Commercial <2> 

80% Impervious 0.85 

Industrial <2> 

90% Impervious 0.95 

NQ.te.;_ 

<1> Type D soil to be used for all areas. 
<2> Where actual conditions deviate significantly from the tabulated imperviousness values of 80% or 90%, the 
values given for coefficient C, may be revised by multiplying 80% or 90% by the ratio of actual imperviousness to 
the tabulated imperviousness. However, in case shall the final coefficient be less than 0.50. For example: Consider 
commercial property on D soil. 

Actual imperviousness = 50% 
Tabulated imperviousness = 80% 
Revised C = (50/80) x 0.85 = 0.53 

The values in Table A-1 are typical for urban areas. However, if the basin contains rural or 

agricultural land use, parks, golf courses, or other types of nonurban land use that are expected to 

be permanent, the appropriate value should be selected based upon the soil and cover and 

approved by the City. 

A.1.3. Rainfall Intensity 
The rainfall intensity (I) is the rainfall in inches per hour (in/hr.) for a duration equal to the Tc for a 

selected storm frequency. Once a particular storm frequency has been selected for design and 
a Tc calculated for the drainage area, the rainfall intensity can be determined from the Intensity

Duration-Frequency Design Chart (Figure A-1 ). 
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